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PENDING CLAIMS AS AMENDED 
(MARKED UP VERSION) 



What is claimed is: 





tly amended] A therapeutic delivery system comprising an implanted electrical pulse 
'generator operably coupled with genetically engineered cells that have been transplanted into 
[in] a mammalian tissue, wherein said genetically engineered cells further comprise a target 
gene that has been operably coupled in vitro to [an] a heterologous electrically responsive 
promoter capable of enhancing transcription of said target gene . 

[original] A therapeutic delivery system of claim 1 wherein the electrical pulse generator 
provides a subthreshold stimulation. 

^3^[original] A therapeutic delivery system of claim 1 wherein the electrical pulse generator 
\7 provides a threshold stimulation. 

4 Yf&riginal] A therapeutic delivery system of claim 1 wherein the electrical pulse generator 
provides stimulation to the tissue from attached electrodes. 

Q [withdr^*^ of claim 1 wherein the electrical pulse^eaer^tor 

"provides stimulation ta^he Tissue Without attached clectrb^es using Eddy^nrrents induced by* 
ic varying mkgpi^tic fields. 



[^Mrawn] A therapfeutib^livery system of ctem 1 wherein the electrical pulse generator 
brovid^timulation to^nc tissfc^Tfrrtbout attached electrodes using displacement currents^ 
induced by^tknc vaj^mg electrical tifct^s applied externa 



ji(J [original] A therapeutic delivery system of claim 1 wherein the electrical pulse generator is a 
y pacemaker. 
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3. ^original] A therapeutic delivery system of claim 1 wherein the electrical pulse generator is 
implanted. 



[original] A therapeutic delivery system of claim 1 wherein the electrical pulse generator is 
external 





original] A therapeutic delivery system of claim 1 wherein the electrical pulse generator is 
externally controlled. 



[l I - foriginanXtherapeutic delivery system of claim 1 wherein the electrical response promoter 



^^5?k / ~ y ' " " - -■ ~- — •— — ••.w— * *. wg^ w«.*ww jvi WJIIVIWJ y 

cont^kis an electrically responsive enhancer element that is heterologous to the coding ^ , \^ JH 
ence. ) \ ) 




12. [original] A therapeutic delivery system of claim 1 wherein the electrical response promoter 
contains an electrically responsive enhanc^el^tfent heterologous to the promoter sequence, 

f -^//^ [original] A therapeutic delivery systerfiof claim 1 wherein the electrically responsive 
promoter irresponsive to subthreshold stimulation. 

14j[original] A thg-^eiUi^deUveiy system of claim 1 wherein the electrically responsive is 
v responsive to'threshold stimulation. 



15. [original] A thpfapeutic delivery system of claim 1 wherein the electrically respoiisive 

promoter c0htains an electrically responsive enhancer element selected from the ANF 5* non- 
codin&^egion. 



Kj^ 16. [original] A therapeutic delivery system of claim 1 wherein the electrically responsive 
promoter comprises an ERE operabiy linked to a tissue specific promoter. 



\j^J/7. [origin; 




al] A therapeutic delivery system of claim 1, wherein said promoter is a cardiao- 
spccific promoter. 
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18. [original] A therapeutic delivery system of claim 17, wherein said promoter is selected from 
the group consisting of the ANF promoter, alpha-MHC.sub.5.5 promoter, alpha-MHC.sub.87 
promoter, and human cardiac actin promoter. 



1 9. [original] A therapeutic delivery system of claim I, wherein said promoter is a kidney 
specific promoter. 

\ 

20. [original] A therapeutic delivery system of claim 1, wherein,said promoter is a brain specific 
promoter. 



21 . [original] A therapeutic delivery system of claim/1, wherein said promoter is selected from 
the group consisting of aldolase C promoter, and tyrosine hydroxylase promoter, 

22. [original] A therapeutic delivery systefej^of claim 1, wherein said promoter is a vascular 
endothelium specific promoter. 

f2$\ [original] A therapeutic deliver/ system of claim 1, wherein said electrical response 
' ^promoter, or fragment thereof; is selected from the group cb^si sting of ANF, VEGF, 
acetylcholine receptor, tro^bnin, NOS3, cytochrome c, COX, CT<M f hsp70, and skm2. 

^[original] A therapeutje delivery system of claim 1 wherein the genetically engineered cells 
are mammalian cells 

Hs^riginal] A therapeutic delivery system of claim 1 wherein the genetically engineered cells 
\ are selected from the group of C2C 1 2. 



i ^ f° ri ^ nal J A therapeutic delivery system of claim 1 wherein said coding sequence is selected 
\ from the group consisting of tissue plasminogen activator (tPA), nitric oxide synthase (NOS), 
Bcl-2, superoxide dismutase (SOD), and catalase. 
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27. (withdrawn) An expression vector, comprising an electrical response enhancer element, a 
^tissue specific promoter heterologous to the element, and a coding sequence, wherein said 

remoter is operably linked to said coding sequence and said element ineffective to cause 
expansion of said coding sequence. 

28. (withdrawr^An expression vector of claim 27, wherein said ^pression vector is a plasmii 

29. (withdrawn) An egression vector of claim 27, whereip'said expression vector is an 
adenovirus vector. 

30. (withdrawn) An expression vfcctor of claim 27y^herein said expression vector is a retrovirus 
vector. 



31. (withdrawn) An expression vector of cffi^n 27, wherein said coding sequence is a viral 
thymidine kinase coding sequence. / 

/ 

32. (withdrawn) An expression vector of claim 3 i, whcrfem said viral thymidine kinase coding 
sequence encodes herpes simplex/viral thymidine kinase\ 

33. (withdrawn) An expression vector of claim 27, wherein said coding sequence encodes 
luciferase. 

34. (withdrawn) An apparatus tor testing cells comprising an upper plate electrbde, a lower plate 
electrode, and a porous mfembrane which is positioned between said upper and\wer plate 
electrodes during operation. 

35. (withdrawn) An apparatus of claim 34 wherein the upper plate electrode is the same size as 
the lower plate electrode. 



36. (withdrawnyAn apparatus of claim 34 wherein the lower plate electrode forms a receiving 



means for the porous membrane. 
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37. (withdrawn) An apparatus of claim 34 wherein the porous membrane supports cells between 
said upper and lower plate electrodes. 

38. (withdrawn) An apparatus of claim 34 which is operably coupled to a pulse generator. 

39. (jpurrently amended] A method of treating a patient comprising providing the patient with a 
implantable electrical pulse generator operably coupled with genetically engineered cells that 
have been transplanted into [in] a patient tissue, wherein said genetically engineered cells 
further comprise a target gene that has been operably coupled in vitro t o [an] a heterologous 
electrically responsive promoter capable of enhancing transcription of said target gene . 



/[ 40. fa 



Currently amended] A method providing a patient with a implantable electrical pulse 
V_-^"j generator operably coupled with genetically engineered cells that have been transplanted into 
[in] a patient tissue, wherein said genetically engineered cells further comprise a target gene 
operably coupled in vitro to [an] a heterologous electrically responsive promoter cap able of 
enhancing transcription of said target gene . 




^[canceled] A genetically engineered cell of claims 1, 39 or 40)wherein genetically engineered 
cells^a transplanted into the patient tissue. 




[canceled] A method of either claims 1, 39 or 40 wherein genetically engineered cells are 
obtained by transfecting the cells of the patient tissue. 

^[original] A therapeutic delivery system of Claim 1 [m ethod of either claims 1, 39 or 40] 
wherein the transfected tissues are independently selected from, epithelial tissue, endothelial 
tissue, or mesodermal tissue. 



44. jcurrently amended] A therapeutic delivery system o f Claim 1 fr enetically engineered cell of 
VWclahns I, 39, or 40] wherein the genetically engineered cells are independently selected from 
the group consisting skeletal muscle cells, heart muscle cells, smooth muscle cells, 
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pluripotent stem cells, mesodermal stem cells, myoblast, fibroblasts, cardiomyoctes, 
cholinergic neurons, fandrenergicladrenergic neurons, and peptidergic neurons, fgialMal 
cells, astrocytes, lougodendryteslohgodendjocytes. Schwann cells, [vascualrjvascyjar 
endothelial cells, [synopvialjsynoviaj cells, acinar cells, hepatocytes, chondrocytes, 
osteoblasts, osteoprogenitor cells, [nucleomjnucleus pulposus cells, and cells of the 
intervertebral disk. 

45. [new] A method of treating a patient of Claim 39 wherein the transfected tissues are 
independently selected from, epithelial tissue, endothelial tissue, or mesodermal tissue. 

46. [new] A method of treating a patient of Claim 39, wherein said genetically engineered cells 
are independently selected from the group consisting skeletal muscle cells, heart muscle cells, 
smooth muscle cells, pluripotent stem cells, mesodermal stem cells, myoblast, fibroblasts, 
cardiomyoctes, cholinergic neurons, adrenergic neurons, and peptidergic neurons, glial cells, 
astrocytes, oligodendrocytes, Schwann cells, vascualr endothelial cells, snopvial cells, acinar 
cells, hepatocytes, chondrocytes, osteoblasts, osteoprogenitor cells, nucleus pulposus cells, 
and cells of the intervertebral disk. 

Wffhew] A method of treating a patient of Claim 40 wherein the transfected tissues are 
independently selected from, epithelial tissue, endothelial tissue, or mesodermal tissue. 

4^8e#A method providing a patient with an electrical pulse generator operably coupled with 
genetically engineered cells in a patient tissue of Claim 40, wherein the genetically 
engineered cells are independently selected from the group consisting skeletal muscle cells, 
heart muscle cells, smooth muscle cells, pluripotent stem ceUs, mesodermal stem cells, 
myoblast, fibroblasts, cardiomyoctes, cholinergic neurons, adrenergic neurons, and 
peptidergic neurons, glial cells, astrocytes, oUgodendroytes, Schwann cells, vascular 
endothelial cells, synovial cells, acinar cells, hepatocytes, chondrocytes, osteoblasts, 
osteoprogenitor cells, nucleous pulposus cells, and cells of the intervertebral disk 
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